METHOD

Entry Criteria
Participants were eligible if they (1) were aged 12 to 16 years, (2) had been referred to the child and adolescent mental health service of a health district in South Manchester, England, following an incident of deliberate self-harm, and (3) reported that they had deliberately harmed themselves on at least one other occasion during the previous year. The term deliberate self-harm was defined as "any intentional self-inflicted injury, irrespective of the apparent purpose of the act" (Hawton and Catalan, 1982) . The most common forms of deliberate self-harm in this study were deliberate self-poisoning and deliberate self-cutting. Deliberate self-poisoning was defined as "the deliberate ingestion of more than the prescribed amount of medical substances, or ingestion of substances never intended for human consumption, irrespective of whether harm was intended" (Hawton and Catalan, 1982) . We excluded from this definition accidental overdoses of drugs usually taken for kicks and any overdose of alcohol.
Participants were deemed ineligible if (1) a senior child and adolescent psychiatrist judged that they were too suicidal for ambulatory care, (2) their current situation meant they could not attend the groups (e.g., incarcerated), (3) they suffered from a psychotic disorder, or (4) it was unlikely they could benefit from a group intervention (e.g., learning problems).
Interventions and Therapists
When the intervention was first developed, a group format (as opposed to an individual approach) was chosen for two main reasons, the first clinical and the second administrative. From a clinical perspective, groups were felt to be a good setting for dealing with some of the problems that are especially prevalent among suicidal adolescents, such as poor peer relationships and impaired problem-solving. From an administrative perspective, it was envisaged that a group would (1) reduce the need for other forms of care, such as individual therapy, and (2) form the focus for the development of a team who could become specialized in dealing with deliberate self-harm. These administrative issues are important in the United Kingdom because rates of deliberate self-harm in Britain are among the highest in Europe (Hawton et al., 1998) and British child mental health professionals therefore spend much time in the aftercare of these vulnerable adolescents (Kerfoot and Huxley, 1995) .
The group therapy, termed developmental group psychotherapy, was specifically designed for adolescents who harm themselves and has been described in a manual (available from the corresponding author free of charge via e-mail). The therapy is "developmental" in that it was designed to meet the needs of adolescents and has a focus on the adolescent growing through difficulties by using positive corrective therapeutic relationships. It brings together techniques from a variety of other therapies, including the problem-solving and cognitive-behavioral interventions that we have previously used with depressed or suicidal adolescents and their families (Harrington et al., 1998; Kroll et al., 1996; Wood et al., 1996) , dialectical behavior therapy (Linehan et al., 1991) , and psychodynamic group psychotherapy. The intervention comprises an initial assessment phase, attendance at six "acute" group sessions, followed by weekly group therapy in a "long-term group," which can continue until the young person feels ready to leave. The "acute" group program is orientated around six themes, which previous research suggests are important in adolescents who harm themselves (Hawton et al., 1999b; Kerfoot, 1988; Kerfoot et al., 1996) . These themes are relationships, school problems and peer relationships, family problems, anger management, depression and self-harm, and hopelessness and feelings about the future. The "long-term group" is facilitated by the same therapists, but it places much more emphasis on group processes. In this study it was supervised by an experienced psychodynamic group therapist. Both the acute group and the long-term group run continuously, and adolescents can join them at any time (the groups were designed in this way because adolescents who repeatedly harm themselves usually present in crisis and often cannot wait for several weeks before receiving treatment).
Two therapists, a senior nurse and a psychiatrist, administered all of the sessions. One of them (G.T.) pilot-studied the therapy for her master's degree, and the other (A.W.) had much previous experience with cognitive-behavioral therapy (Wood et al., 1996) . Group sessions were sometimes augmented by individual sessions, which were given by the same therapists.
Routine care was monitored with a resource use questionnaire developed in a previous study by our group (Byford et al., 1999) . It consisted of a variety of interventions given by community psychiatric nurses and psychologists, which included family sessions and nonspecific counseling with the adolescent. It also included psychotropic medication, when clinically indicated.
Procedures for Assignment and Masking
The unit of randomization was the adolescent. After written consent was obtained, the clinician telephoned an independent statistician at a distant site (D.K.) who assigned a trial number and then randomly allocated participants to the group or routine care. Adolescents joined the groups as soon as they were randomized. Treatment allocation was concealed from the outcome assessors, who were asked at the end of the study which treatment had been given to which adolescent. Their responses were no better than chance (34/63 correct).
Because studies of psychosocial treatments can only ever be singleblind, participant expectancies of treatment could bias the results. The adolescents' expectation of treatment results after randomization was therefore assessed by using a 0 to 8 continuous scale (Marks, 1981) , in which 8 was a very high expectation that treatment would help and 0 that it would not help at all. Adolescents in the group therapy arm had a similar level of expectation (mean = 4.6, 95% confidence interval [CI] 4.0 to 5.3) to those in the routine care arm (mean = 4.9, 95% CI 3.8 to 6.0).
Assessment of Effectiveness
Measures were completed before treatment and at 6 weeks and 7 months after randomization. The primary outcomes were self-reported depressive symptoms (Angold et al., 1987; Wood et al., 1995) , suicidal thinking (Reynolds, 1988) , and repetition of self-harm assessed by portions of an interview-based assessment of suicidal behavior (Kerfoot, 1984; Kerfoot and McHugh, 1992) . Secondary outcomes included depressive disorder and behavioral problems rated with the Schedule for Affective Disorders and Schizophrenia for School-Age Children (K-SADS) (Ambrosini, 2000; Puig-Antich and Chambers, 1978) and diagnosed using the DSM-IV (American Psychiatric Association, 1994). Several versions of the K-SADS are available. We used the one developed by Kaufman and colleagues (1996) .
Global outcome was assessed with the Health of the Nation Outcome Scales for Children and Adolescents (HoNOSCA) (Gowers et al., 1999a) . The HoNOSCA measures a broad range of outcomes, including symptoms and psychosocial impairment. It has 13 subscales, each rated from 0 (no problems) through 4 (severe problems). The subscales include emotional symptoms, behavioral problems, substance abuse, school attendance problems, and peer relationships. It was developed as a generic outcome measure for child and adoles-cent mental health services and is of known reliability and validity in U.K. clinical samples (Garralda et al., 2000; Gowers et al., 1999b) .
Interview data (i.e., K-SADS, suicidal behavior, and the HoNOSCA) were obtained from the adolescent, corroborated from other sources, and combined by the assessor into a best estimate. In making this estimate, precedence was given to a rating when it was based on a clear description of a symptom.
Assessment of Demographic and Background Characteristics
Demographics were assessed with the K-SADS. Psychosocial adversity was assessed by reviewing the charts and other records. Psychosocial stresses were coded with the International Classification of Diseases, Axis V scheme (World Health Organization, 1996) . Abuse was considered "definite" either when it had led to some kind of court order (e.g., the child being taken into the care of social services) or when an adult was convicted of the abuse. Abuse was considered "probable" when the charts or other records contained a clear statement by the child or other professional that abuse had occurred.
Sample Size Projection
We projected a sample size of approximately 25 cases in each group because in a previous study (Wood et al., 1996) we had found significant effects of a cognitive-behavioral intervention on depression with that sample size. When this study was devised and funded, however, it was acknowledged that it could detect only a large treatment effect on repetition of deliberate self-harm. Indeed, in the protocol we estimated that with that sample size we would have only a 70% chance of detecting a large difference in repetition risk (20% in the intervention group and 50% in the control group), using a log-rank survival test (Machin and Campbell, 1987) .
Statistical Analysis
This pragmatic trial set out to measure effectiveness, that is the benefit the treatment produces in routine clinical practice. Pragmatic trials are concerned with the total differences between two treatments, including active effects of the treatment and the lack of effects that might result from poor compliance, as this will best reflect the likely overall response in clinical practice. Therefore all analyses were conducted by "intention to treat." There are many different definitions of intention to treat (Hollis and Campbell, 1999) , but in this study we used the most stringent in which all randomized cases were included, regardless of whether they started or completed treatment. The analysis was conducted just once, all cases were analyzed as allocated, and no interim or subgroup analyses were permitted. The data were analyzed with SPSS 9.0 for Windows. For continuous variables changes from baseline were calculated for the outcomes, and t tests for independent samples were used to compare the two arms of the trial. For time-varying outcomes (e.g., time since randomization to the first or second episode of deliberate self-harm) differences between the arms were tested in a Cox proportional hazards model, with the number of episodes of deliberate self-harm before randomization as a covariate. Differences between the groups on continuous variables that were not normally distributed were examined with the Mann-Whitney test.
To convey the clinical significance of treatment effects on categorical outcomes, the "number needed to treat" was calculated as 1 divided by the absolute risk ratio. This is the number of patients who need to be treated to prevent one bad outcome. Ninety-five percent confidence intervals for this number were calculated with the method recommended by Sackett and colleagues (2000) . Following convention, all numbers needed to treat were rounded up. Figure 1 shows the trial profile. During the study 83 eligible adolescents were seen by the service. Of these, there were three adolescents whose care situation meant they could not attend the groups (e.g., incarcerated in a secure social services residential facility) and one who was believed unlikely to benefit from the group because of learning disability. Sixteen potential participants refused the trial, or the groups, or both. The 20 nonparticipants were slightly older (mean age 15.0 years, SD 0.8 years) than the participants (mean age 14.2 years, SD 1.6 years), a significant difference (t 81 = 2.0, p = .048). Otherwise, however, there were no significant differences between participants and nonparticipants in demographic and background features. The remaining 63 adolescents were then randomly allocated to group therapy (n = 32) or routine care (n = 31). Sixty-two (98%) of 63 were interviewed on average 29 weeks later, and the mother of the adolescent who could not be interviewed provided information about her daughter's outcome. Duration of follow-up did not differ significantly between adolescents attending the groups (mean = 30.3 weeks, 95% CI 28.2 to 32.5) and those having routine care (mean = 28.5 weeks, 95% CI 27.0 to 30.1). Table 1 shows the demographic and clinical characteristics of randomized adolescents, by treatment group. The two groups were well matched. Both groups had harmed themselves on average four times before the study. The most common methods of deliberate self-harm were taking overdoses and cutting. Eleven of 63 adolescents had also harmed themselves in other ways, which included burning, hanging, and strangulation. The adolescents tended to come from disadvantaged backgrounds, with the majority from families in which the main wage earner either was doing a manual job or was unemployed. Few were living with both parents. In approximately one half of the sample there was evidence of "definite" or "probable" sexual or physical abuse at some point during the young person's lifetime.
RESULTS
Participant Flow and Follow-up
Participant Characteristics
As Table 1 shows, many participants had major depressive disorders; this finding is in agreement with other research on adolescents who repeatedly harm themselves (Hawton et al., 1999b) . There was also a high prevalence of behavioral disturbance. Many regularly used illicit drugs and approximately one half were intoxicated with alcohol at least weekly.
Treatments
Adolescents in group therapy attended a median of 8 group sessions (range 0-19 sessions) over the 6 months of the trial. In addition, they had a median of 2.5 (range 0-10 sessions) additional individual sessions given by the same therapists. The individual sessions were usually undertaken either when extra cognitive-behavioral work was needed that had to be tailored to the child's specific needs or when issues arose that could not easily be discussed in the group (e.g., matters related to sexual abuse).
Routine care was used much less for those in the group arm of the trial (median 1 session, range 0-25 sessions) than for those in the routine care arm (median 4 sessions, range 0-30 sessions), a significant difference (U = 253, p < .01). Routine care comprised individual supportive sessions or supportive sessions with parents. Routine care was the same in the group arm of the trial as in the routine care arm, but there was less of it. Antidepressants were prescribed for 5 of 32 cases in the routine care arm, compared with 8 of 30 cases in the group therapy arm. One adolescent in the routine care arm was admitted to a psychiatric facility during the study.
Repetition of Deliberate Self-Harm
Adolescents allocated to the group tended to have fewer episodes of deliberate self-harm (mean = 0.6, 95% CI 0.3 to 0.9) than adolescents allocated to routine care (mean = 1.8, 95% CI 0.6 to 3.0). There was a particularly strong effect of the intervention on the risk of still being a "repeater" (two or more episodes of deliberate self-harm) at the end of the study. Thus, in a Cox regression model that included number of episodes of deliberate self-harm before randomization, the risk of being a repeater after randomization was significantly higher among adolescents allocated to routine care (n = 10/31 or 32%) than among adolescents allocated to the group (n = 2/32 or 6%), with an odds ratio of 6.3 (95% CI 1.4 to 28.7). The mean time to first repetition was longer in the group arm of the trial (11.9 weeks, SD 7.2 weeks) than in the routine care arm (7 weeks, SD 6.3 weeks), giving a mean difference of 4.9 weeks (95% CI 0.0 to 9.8), which was statistically significant (t 30 = 2.1, p < .05).
Depression, Suicidal Thinking, and Other Outcomes
As Table 2 shows, there was no significant effect of the intervention on depressive symptoms or suicidal thinking. Neither did the groups differ with respect to global outcome, as assessed by the total score on the HoNOSCA. However, school attendance, measured by one of the subscales of the HoNOSCA, was significantly better at the end of the study in those having the group intervention than in controls (χ 2 4 = 10.4, p = .03). Rates of most mental disorders diagnosed with the K-SADS at the 7-month follow-up did not differ between the two arms of the trial. However, the rate of behavioral disorder (oppositional, conduct, or attention-deficit/ hyperactivity disorder) was lower in those who had group therapy (6/32 or 19%) than in those who did not (11/31 or 35%). In a logistic regression that controlled for duration of follow-up and behavioral disorder at baseline, there was a treatment effect on behavioral disorder at 7 months (odds ratio = 0.3, 95% CI 0.1 to 1.0).
Relationship of Amount of Treatment and Repetition
Adolescents who had more sessions of group therapy were less likely to repeat deliberate self-harm. Thus, in a TREATMENT OF REPEATED SELF-HARM Schedule for Affective Disorders and Schizophrenia for School-Age Children scale. Scores range from 1 ("no danger") through 4 ("moderate"; e.g., had to go to hospital for medical checkup) to 6 ("extreme"; e.g., coma, respiratory arrest). multiple regression analysis conducted within the active treatment arm, more sessions of group therapy were associated with fewer incidents of deliberate self-harm (B = -0.06, 95% CI -0.1 to 0.0, p < .05; partial correlation -0.36), even when the number of incidents of deliberate self-harm before randomization and total HoNOSCA score at baseline (as a measure of severity) were controlled. By contrast, the same analysis within the control group found that more sessions of routine care were associated with more incidents of deliberate self-harm (B = 0.26, 95% CI 0.11 to 0.41; partial correlation 0.56).
DISCUSSION
This preliminary study set out to examine the efficacy of a group intervention for adolescents who had repeatedly harmed themselves. As far as we know, this is the first published randomized trial of any form of therapy for repeated self-harm in this age group. The results are promising. Although the group therapy did not significantly reduce levels of depression or suicidal thinking, it did lead to a reduction in repetition of deliberate selfharm. There was a particularly strong effect of the group treatment on the risk of a second episode of self-harm, with an absolute risk reduction of 26%. This means that we would have to treat just four adolescents (95% CI for number needed to treat 3 to 14) with the group intervention (rather than routine care) for 6 months to prevent one additional adolescent from repeating self-harm on two or more occasions.
Methodological Issues and Limitations
When interpreting the results of this study, however, a number of issues should be borne in mind. First, when this study was devised and funded it was recognized that it could detect only a large effect of the group intervention on repetition of self-harm. The relatively small sample size meant that the confidence intervals for the size of the effect of the intervention were wide. For instance, although an estimate of number needed to treat of 4 sounds impressive, the upper 95% confidence interval for this estimate was 14. It is therefore possible that 14 adolescents would have to be treated for 6 months with a median of eight treatment sessions per case in order to prevent just one adolescent from repeating on two or more occasions. Although some of these repetitions were serious, some were relatively mild, consisting perhaps of the deliberate ingestion of just a few analgesic tablets. Some service planners might feel that this is not an efficient use of resources. A larger study will be required to estimate more reliably the efficacy of the intervention in preventing repetition of deliberate self-harm.
Second, this study was conducted in just one health district by experienced therapists who had devised the intervention. It remains to be seen whether the intervention can be used successfully in other services. Third, this study did not assess costs and cannot therefore come to any meaningful conclusions about the cost-effectiveness of the intervention. Fourth, although our within-trial arm analyses of the relationships between numbers of sessions and outcome did attempt to control for potential confounders, it is possible those given more routine care were more disturbed than those given less. The association of amount of routine care and outcome could be spurious. Fifth, some caution is needed in interpreting the apparent effects of the intervention on behavioral disorders. This study had only a relatively brief follow-up, and it is possible that these effects were not sustained. Sixth, the diagnostic procedures used in this study meant that we relied to an important extent on the young person's account of their outcomes. Finally, the intervention did not alter global outcome or levels of depression.
Comparisons With Previous Research
Although it is difficult to make direct comparisons with research in older age groups, our results are consistent with this research. Thus, for instance, our finding of a beneficial effect of the intervention on repetition of self-harm but not on depression was also reported by Linehan and colleagues (1991) .
There is some evidence that putting delinquent boys into therapeutic groups might worsen their difficulties (Dishion et al., 1999) . In our study, however, the group intervention tended, if anything, to improve behavioral problems.
Research Implications
Our preliminary study shows that it is feasible to conduct a randomized trial with this challenging group of patients, to the extent that the majority of cases agreed to enter the study and most agreed to have some treatment. However, our results also show that very large studies will be needed to detect reliably an effect of treatment on some indicators of repetition of self-harm. For example, we estimate that to detect a 33% reduction in the total number of episodes of repeated deliberate self-harm (which from a public health perspective is arguably the most important outcome), a sample size of approximately 150 cases in each arm would be required.
Clinical Implications
In previous randomized trials with depressed or suicidal adolescents, we have tested relatively brief forms of intervention (Harrington et al., 1998; Wood et al., 1996) . The rationale for studying brief treatments was that if they worked, they could be easily implemented in routine clinical practice. Indeed, it is sometimes the case in psychotherapy outcomes research that "more is not always better" (Bickman, 1996) . The results of the present research suggest, however, that effective prevention of repetition of deliberate self-harm may require that high-risk cases attend treatment for several months. More sessions of group therapy were associated with a better outcome, whereas more sessions of routine care were associated with a worse outcome. More of the right kind of treatment may sometimes be better.
